In their experiments, iron foils, embedded in a silicate perovskite matrix of a composition representative of the Earth's lower mantle, were laser heated to > 3500 K and the occurrence of reaction between perovskite and iron was inferred from electron microprobe scanning across the silicate-metal interface. However, the high pressures achieved in their experiments were limited to 75 GPa, substantially lower than the 133 GPa pressure at the core-mantle boundary(CMB).
To extrapolate their results to the conditions at the CMB, it is important to place their work in a theoretical framework. In this paper, we examine the pressures and temperatures required to induce several related possible reactions which may occur at the present CMB, the CMB of the earlier (hotter) Earth and at the CMB of the accreting Earth. 
where 5• is the second Gruneisen parameter which is assumed to be independent of temperature and pressure above 
We adopt these values to calculate the Gibbs free energy at I atto pressure for e-iron from that of (•-iron.
Iron-Silicon Alloy
Thermal expansion data of iron-silicon alloys are not ava/lable and we adopted thermal expansion data of a-iron.
Chart ( Of importance is that, as pressure increases along the isotherm, the difference in free energies between the reactants and the products increases, and the products become more and more stable relative to the reactants, as shown in figure 2. Also it should be noted that, as temperature increases, the transition pressure decreases. Therefore, to some extent, this result extends the conclusion of Knittie MgSiOa suggests that iron is dra/ned via reactions (11) or (15) from the lowermost mantle into the core, which would have been a mechanism for core formation and core-mantle segregation.
